Background: Worldwide, prisoners are more at risk of being infected by human immunodeficiency virus (HIV) as well as hepatitis C and B in comparison with other risk groups. The combination of acquired immune deficiency syndrome (AIDS), addiction and prison are factors that threaten the health of our society. Influence of risky behaviors is so common on transmission of AIDS into prisoners' bodies. This study used available information and reports to investigate the prevalence of HIV in Iranian prisons.
Introduction
Prisoners worldwide are subject to infection by human immunodeficiency virus (HIV), hepatitis C and band other diseases with those who use intravenous drugs at greater risk. 1, 2 Acquired immune deficiency syndrome (AIDS), addiction, and prison are a combination of risk factors that threaten the health of society. These risk factors contribute to the spread of AIDS among prisoners. 1, 3 Not only are prisoners subject to HIV infection but they are also considered as a source for spreading the virus into society. 4 The prevalence HIV in prisons varies in different countries with this being 0-2% in Australia, 2% in America, 11% in Latin American countries,10% in the Middle East, and 20% in African desert areas. 5, 6 HIV infection prevalence in prisons is usually several times higher than its prevalence in society; 7, 8 for example, the rate is 4-6 times higher among American prisoners and 10 times higher in France compared to the common population, 9 while this rate in Iranian prisons is 8 times that of the general population. 2 In recent years, in the Middle East area and along the Eastern Mediterranean Sea, including Iran, the number of intravenous drug addicts with HIV has increased and recognized cases in Iran include those who spend time in prisons and re-education centers. 10 In 1990, a HIV epidemic was reported in some Iranian prisons and its main cause was insecure use of intravenous drugs in prisons. This resulted in planning and implementing plans for harm-reduction such as methadone maintenance treatment (MMT) and distributing disposable syringes among the prisons; this resulted in about 25400 prisoners participating in MMT programs by 2009. 11, 12 The studies reviewed show that affliction by infections such as HIV, venereal diseases and hepatitis in prisons rises daily, and there is a universal need for an integrated plan to reduce the transfer risk of these diseases. Many believe prisons are appropriate places for preventive interventions from HIV infection. 13 There have been diverse studies conducted in Iran assessing HIV prevalence among prisoners. Yet it seems this diversity and dispersal has resulted in a lack of planning. This study aimed to gather information from published reports to generate a broader view about HIV prevalence in Iranian prisons and to provide valuable information that can guide policy makers and planners in this area.
Methods

Searching guidelines
In the study, the first step involved gathering published national documents by searching the academic Jihad database, Magiran and Iran Medex database, using keywords of "HIV," "AIDS," and "prisoners" with related cases then extracted. All documents, articles, and abstracts related to the research subject were gathered searching PubMed, ISI web of knowledge, Scopus and Science Direct databases with keywords HIV and AIDS and prison along with operator "AND" and keywords, Prisoner and Iran and their full texts were obtained. In addition, we used resources from the documents and experts' and professionals' opinions in the field of HIV/AIDS to access related titles. After extracting the documents, information of articles, abstract of articles in congresses and reports of research plans were all entered into the software program Endnote and repeated cases were omitted. In the next step, unrelated studies were deleted by reviewing titles and then the relatedness of remaining studies were assured, and unrelated cases were omitted by referring to the summary of the articles and their full text (Figure 1 ).
Quality assessment and information extraction
Following this data entry process, a checklist comprising six questions was used to evaluate quality of information and extract it, there were two questions about the research object, one about the place of research, one about the method of sampling and the remaining two questions related to the method of gathering information. Quality of information was evaluated by investigating the full text of the documents with the studies allocated into three groups of high, medium, and low quality based on quality score. Next, information related to research subject, including the year the study was conducted; statistical population, sample volume, sampling method, HIV prevalence, and sexually transmitted infections (STIs) were obtained by referring to the full text of articles. 20 (Table 2) .
Results
From
Discussion
This study is one of many that have investigated HIV/AIDS prevalence in Iranian prisons. Although these diseases have not yet reached epidemic levels among the public population and entered a stage of concentrated prevalence, they are increasing among at risk groups such as prisoners. In other parts of the world, the prevalence of HIV infection among prisoners was shown to vary depending on its prevalence in wider society, sampling method and current policy for dealing with drug users. It was shown to usually be higher in the prison society such that the rate of HIV/AIDS prevalence among Iranian, American and French prisons were 8, 5.5, and 10 times higher than in the wider society, respectively. 10 In this study, general prevalence of HIV/AIDS varied between 0% and 24.40% among prisoners. Similarly, HIV/AIDS prevalence in different countries also varies. For example, its rate was reported as 0-2% in Australia, 38 0-26% in England, 39 0-1% in Ireland, 40 1-10% in Canada, 41 and 4% in six other European countries including France, Germany, Italy, Netherland, Scotland and Sweden 42 and up to 35% in Argentina. 43 A number of factors are shown to influence incidence and prevalence of HIV/AIDS among prisoners; the most important of these are discussed below. 
Frequency of imprisonment
Prisons play a key role in expanding the incidence of HIV/AIDS in society, especially among intravenous drug users. Hence, effective and large is this role that many studies have shown a meaningful relation between the experience of being imprisoned in the past and associated drug use with disease infection. Being imprisoned is considered as a common event among intravenous drug users such that in low-and medium-income societies, more than 60% of people have experienced living in prisons. 
Intravenous drug using and addiction rate
In Iran, statistics show that about half of prisoners are addicted to drugs 45 and one of the most important reasons for imprisonment of these people relates directly to this addiction. They also show that number of individuals infected by HIV/AIDS has reached 26,556 cases in Iran in 2013, while 68.40% of infection related to intravenous addiction. 46 This highlights one of the important concerns about HIV/AIDS prevalence in prisons, particularly when many of prisoners were not drug users at first but later became addicted through the conditions dominant in the prisons, notably by injectable drugs where they were not initially intravenous users but became so by living in prisons. 47 The lack of availability of drugs and ability to pay its high prices has contributed to prisoners becoming intravenous users as a way to reach highest satisfaction with minimum use as compared with other methods. This point highlights the important role of prisons in increasing disease prevalence and outbreak. HIV prevalence was higher in this group relative to other groups such that in many countries including China, Thailand and Malaysia, HIV has become an explosive epidemic. 10, 21 Experience of drug using has been reported between 30.7% and 54.3% among prisoners of Iran and 67.0% among those in Algeria. In this study, the experience of drug use in prison has varied; the maximum being 80.0% based on Pourahmad et al.'s study 26 and the minimum being 16.5% according to Haghdoost et al.'s study. 35 Drug using rate in Iranian prisons has not shown an upward trend over the years, with some exceptions, this decreasing rate is due to increased knowledge about the harmful effects of drug using, a relative improvement of prisons' status in welfare and sport facilities, establishing centers for addiction treatment and using replacement methods as MMT. Intravenous addiction in prison has been reported between 27.60% and 53.60% among prisoners of Iran. 22 In published studies, the intravenous addiction rate varied, including 3.2% in Nokhodian et al.'s study, 33 6 .1% in Kheirandish et al.'s, 15 37 .0% in Khani and Vakili's, 24 and 37.4% in Kazerooni Afsar et al.'s. 18 Investigation of intravenous drug using in studies has shown a decreasing trend of the rate in recent years such that this amount has fallen from 37.0% in 2001 based on Khani and Vakili 24 to 6.5% in 2006 based on Hosseini et al. 16 This reduction can be attributed strategies such as harm reduction, greater coverage with methadone maintenance therapy, increased knowledge level in society and a better-informed media. Most studies related to Tehran in this study with high amounts not observed in other province. This highest prevalence noted in Tehran needs further research. In spite of a relatively tangible reduction observed in amount of drug using in recent years, Iran remains among the countries with a higher prevalence of intravenous drug using. For this reason, it seems necessary to implement preventive measures to reduce prisoners' tendency to drug using and intravenous addiction.
Sharing non-sterile syringes in drug use
It has been noted in the literature that 56.0% of recent infections occurring in 2010 in Iran are due to insecure intravenous drug using. 48 Intravenous drug using has been strongly related to HIV infection in 10 European cities. 49, 50 In current research, a high percentage of participants mentioned that disposable syringes (71.0%, 31 68.1%, 16 and 54.4% 29 ) were available, but the rate of sharing on-sterile syringes was still high among prisoners. Incidence rates relate values of 16.8%, 22 58.8%, 26 48 .5%, 20 and 55.0%. 36 33 27.8%, 26 9.5%, 19 6.1%, 24 and 28.4%. 29 Male-male sexual intercourse has been estimated as being 2.60% in Lebanon and 4% in Pakistan. 22 Although intravenous addiction has shown a descending trend, epidemiological variation trends of AIDS transfer among drug addicts and youth has changed from same syringe use to risky sexual behaviors. Measures taken by Health Ministry, Prisons Organizations, and Welfare Organizations have increasingly controlled intravenous addiction, but in recent years, drug users especially among younger people have trended more toward psychotropic drugs and amphetamines. This increases HIV/AIDS transfer probability by risky sexual behaviors because of influences that these drugs have on individuals' sexual activity. For this reason, preventive and controlling training programs are needed in this group.
Tattoos
Tattoos can be risk factors that increase incidence and prevalence of HIV/AIDS in prisons. In some studies, a high prevalence for disease from sharing tattooing devices has been mentioned. 15, 16 The transfer danger of HIV infection can be decreased by training and raising individuals' knowledge to avoid tattooing altogether or by doing it in a safe way.
Strategies for harm reduction in prisons
MMT
Worldwide, there is a popular belief that the main method for controlling HIV/AIDS among intravenous drug addicts is by systematically and successfully implementing damage reduction plans. In Iran, as in other countries, measures are taken for reducing the prevalence and incidence of HIV/AIDS in both the wider society and among groups at greater risk such as prisoners. Damage reduction includes different strategies such as MMT and distributing disposable syringes. In addition to its advantages for preventing infections from intravenous injection, MMT has a key role in reducing the economic load related to drug abuse. Universally, MMT is considered as the principle preventive measure for reducing infections by drug injection in prisons and plays a significant role in preventing new cases of HIV. 50 For example, in a study conducted in China in 2007, HIV infection has been respectively prevented by 3722 and 1960 cases during 10 years in high and low risk regions by performing MMT plan for 5 years. 51 At present, damage reduction programs are in progress with acceptable coverage in Iranian prisons such that between 2002 and 2008, the number of prisoners received methadone has fallen from 100 to 25000 people. Iran now has one of biggest profiles of implementing this program among the world's prisons by supporting about 38000 persons with MMT. 50 Initial estimates were that this program would be able to save more than 100000 dollars for each case of HIV prevented and would reduce state costs. 51 Although using this type of program may not completely interrupt drug abusing, it leads to improvement in drug addicts' social function; as well reducing physical effects, guilt and crime, school drop-out, professional decline, psychological effects such as depression, and social and familial conflicts. Enforcement of individuals' participation and continuous application of this method even after leaving the prison represent its positive and acceptable influences. Thus, continuing damage reduction programs such as MMT must be of even greater interest to authorities and those responsible for prevention and control of HIV/AIDS.
Using condoms
Correct and proper application of a condom has significantly reduced exposure to venereal diseases; the rate reduction has reached 80% or more in some studies. Using a condom is 53 Incidence of HIV among groups at risk such as prisoners can be prevented by appropriate distribution of condoms within prisons and training about disease transmission.
Using disposable syringes
As mentioned previously, more than half of infections by HIV/AIDS in Iran are due to risky intravenous drug addiction. Although the prisoners' access to sterile and disposable syringes was high in various studies, there remains a large gap from the desired coverage and reducing incidence cases related to this method of addiction. In 2008, there were about 250000 intravenous drug addicts in Iran, of which 5-20% had been infected by AIDS virus. Of interest is that only 7.5% intravenous drug addicts have access to centers for syringe distribution and healthy injective devices. 54 With the daily expansion of intravenous drug addiction, it seems that increasing damage reduction by providing syringe and injection sterile devices, as well as training programs that inform society and at-risk groups can be effective in controlling HIV in Iran.
Training
Prevention is proposed as the most important way to deal with the HIV/AIDS epidemic worldwide. Training and developing the knowledge level within society is also one of its key preventive principles. One important obstacle for improving and developing AIDS prevention is a general lack of knowledge about variant aspects of the disease. 55 In a study that assessed knowledge and attitude in Iranian society toward HIV/AIDS, knowledge level has met acceptable minimum but need of purposive and practicable planning is felt to promote society's knowledge and attitude level comparing global criteria. 56 Only 20.50% of Iranian prisoners Hassan acceptable knowledge level and possesses information about HIV/AIDS. 35 It seems that AIDS knowledge and attitudes still need development and promotion, as well as through the use of correct training methods and making training processes more widely available.
In spite of the existing capacity and potential in Iran to offer control and prevention services for AIDS, we are still observing a continued incidence of this disease. Groups in danger, such as prisoners, have a high chance of infection and because they have a role in the prevalence and transfer of this disease from groups with high risk to the wider population; they must be further supervised and controlled and encouraged to take advantage increased education, services and facilities regarding reducing infection and transfer to others.
Limitations
Limitations in this research measuring HIV prevalence among prisoners relate to the nonspecificity of the subjects; different methods, objectives, and tools used; diverse tools and methods of gathering information; limited availability; limited accuracy of analysis of the tools used. We must note, of course, that it is necessary to undertake regular and periodical studies in varied settings to evaluate variation trends, including variations in disease prevalence.
Conclusion
In this study, HIV prevalence among prisoners and different subgroups in different studies varied widely and in many cases, this value was higher in Iran than other countries. The highest prevalence of HIV was due among intravenous users. If proper preventive and control plans are not implemented in a timely and suitable manner in at-risk groups such as prisoners, there is a risk that HIV/AIDS infection will increase in the wider society. It is critical that we prevent and manage this disease in society by having better understanding about the current status of the diseases, facing risks and threats, as well as implementing harm control and reduction programs for at-risk groups.
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